In this paper, the ultimate bearing capacity of cohesive frictional soils with shallow tunnels in plain strain condition is investigated. This problem corresponds to drain loadings and the internal tunnel pressure is set as zero. Both circular and square tunnels are used as the shape of tunnels. The infinity and finite loadings, and the smooth and rough conditions for the interface between the loadings and soils are also considered. For a series of tunnel geometries and material properties, rigorous plasticity solutions for the ultimate bearing capacity are obtained by appling recently developed limit analysis methods at the University of Newcastle. The methods are based on both the upper and lower bound theorems and finite elements, and lead to large nonlinear programming problems that can be solved efficiently using special algorithms. The results are presented in the form of dimensionless stability charts for practical use and closely bracket the true ultimate bearing capacity for most cases.

